Objective. To assess whether factors such as inflammation by laboratory tests and MRI differ between early axial SpA with and without radiographic lesions.
Introduction
AS is a chronic inflammatory disease with a prevalence of 0.5% [1] and is the most common subtype of SpA. The modified New York criteria for AS require at least bilateral grade II or unilateral grade III radiographic changes in the SI joints (SIJs) [2] . Because the radiographic changes in AS progress slowly, the development of grade II or III radiographic sacroiliitis requires considerable time, contributing to the diagnostic delay of 510 years in AS [3] . Therefore, it has been suggested that all cases of predominantly axial SpA be considered as belonging to a single disease continuum of axial SpA, irrespective of the presence or absence of radiographic changes [4] . In keeping with this suggestion, new classification criteria for axial SpA were recently developed by the Assessment of SpondyloArthritis international Society (ASAS) [5, 6] . Patients with back pain for more than 3 months and symptom onset before the age of 45 years are classified as having axial SpA if they exhibit sacroiliitis by either radiography or MRI and at least one typical SpA feature or if they are HLA-B27-positive with at least two typical SpA features [5, 6] . Nevertheless, among patients on the SpA continuum, some experience rapid disease progression within the first decade after disease onset [7] , whereas others have little or no radiographic changes throughout the course of their disease [8] . Few data are available about potential differences between these two patient groups at the very early stage of axial SpA in terms of demographic, clinical and laboratory characteristics and of inflammation detected by MRI. A previous study in patients with recent-onset SpA or AS, issued from the German Spondyloarthritis Inception Cohort (GESPIC), found no differences in the main demographic and clinical features except for a higher CRP level in the group with sacroiliitis [4] . However, these results require confirmation, if possible in patients with even shorter disease durations. In addition, differences must be sought not only in the clinical and laboratory parameters of disease activity but also in MRI inflammation, particularly as studies have shown a link between spinal MRI inflammation and current or subsequent ossification [9, 10] .
We hypothesized that some factors such as inflammation by laboratory tests and MRI differed between patients with early axial SpA with and without radiographic lesions. To assess this hypothesis, we conducted a cross-sectional analysis of baseline data from a prospective longitudinal cohort, the Devenir des Spondylarthropathies Indifferencié es Ré centes (DESIR) cohort.
Methods

Study design
DESIR is a prospective longitudinal cohort study conducted in France in 25 rheumatology centres and 708 patients [11] . The DESIR cohort fulfilled current good clinical practice and has obtained the approval of the appropriate ethics committee (clinicaltrials.gov NCT01648907). Participants in the study gave their written informed consent for collection of their personal data for further analyses. The aim of DESIR is to collect comprehensive data on the natural course and prognosis of SpA starting at symptom onset. Here, we conducted a cross-sectional analysis of baseline data from a subgroup of the DESIR cohort.
Patients
As previously described [11] , consecutive patients between 18 and 49 years of age were included in the DESIR cohort between October 2007 and April 2010 if they had inflammatory back pain in the thoracic spine, lumbar spine or buttock area for at least 3 months but less than 3 years duration and symptoms suggestive of SpA according to a rheumatologist (score 55 on a 010 rating scale, where 0 was not suggestive and 10 was very suggestive of SpA). Inflammatory back pain was defined according to the criteria of Calin et al. [12] or Berlin criteria [13] . Patients were not included if they had a definite diagnosis of non-SpA back pain, conditions that might interfere with the validity of informed consent and/ or with optimal compliance (e.g. alcoholism or psychiatric disorder) or a history of treatment with TNF-a antagonists. Corticosteroid intake was permitted only with prednisone doses of <10 mg/day with no change in the past 4 weeks. Details of the protocol and the case record form are available on the website (www.lacohortedesir. fr). The present study was conducted in the DESIR cohort patients who met ASAS criteria for axial SpA at baseline [5, 6] .
Data collection
Patients in the DESIR cohort are evaluated every 6 months for the first 2 years and then once a year. For the present study, we used only the data collected at the first visit, which included age, ethnicity, smoking history, alcohol use, date of IBP onset and site of IBP, date of peripheral arthritis onset, presence of other SpA features, relevant family history, medication including use of NSAIDs and DMARDs and number of patient-reported missed work days in the past year. For NSAID intake, we used the ASAS NSAIDs score, recently recommended by ASAS, accounting for both dose and duration/regimen of drug intake (0, no NSAIDs intake at all; 100, daily NSAIDs intake in a dose equivalent to diclofenac 150 mg over the whole period of interest) [14] . Patients were asked about their NSAID responsiveness as defined in the ASAS criteria [5, 6] . Patients were considered as smokers if they were smokers at baseline or previous smokers; no quantitative data on smoking were taken into account. For alcohol consumption, the case record form (CRF) only provided a yes or no answer with no further quantitative assessment. Axial symptom duration was defined as the time from the first axial symptom to the baseline interview. The intensity of IBP was reported by the patients using a 010 rating scale. Patients were also asked to complete the BASDAI [15] , BASFI [16] and BAS-G. A physical examination was performed to assess the Ritchie articular index (53 joints), cervical rotations, Schö ber's test and chest expansion. Extra-articular manifestations of SpA were collected.
Blood tests were performed at the regional rheumatology centres and included the serum CRP level and presence of the HLA-B27 antigen. The CRP level was used to compute the Ankylosing Spondylitis Disease Activity Score (ASDAS-CRP) [17] , a recently validated tool for assessing disease activity in AS [18] . Health-related quality of life (HRQoL) was assessed using the Short Form-36 Health Survey (SF-36) and AS Quality of Life (ASQoL) questionnaire [19, 20] . The SF-36 is a generic health status instrument that yields two summary scores, the Physical Component Summary score and the Mental www.rheumatology.oxfordjournals.org Component Summary score. Component scores range from 0 to 100, with higher scores reflecting better health. The ASQoL is an AS-specific instrument that can produce scores in the 018 range, with lower scores indicating better HRQoL.
Radiographs and MRI scans were evaluated by the local radiologist or rheumatologist. In the DESIR cohort, SIJ radiographs were locally graded as follows: 0, normal; 1, doubtful sacroiliitis; 2, obvious sacroiliitis and 3, fusion; indeed, for that local reading, with practitioners from real life and not expert readers, it was considered as more robust to pool mild and moderate sacroiliitis according to the modified New York criteria in one grade, i.e. obvious sacroiliitis. Unilateral radiographic sacroiliitis was then defined as the presence of grade 2 or 3 lesions. Spinal radiographs were scored using the modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS) [21] . T1-weighted fast spin echo and short t inversion recovery MRI scans of the entire spine and both SIJs were performed, using a 11.5 Tesla machine, to assess inflammatory and structural lesions. MRIs were classified as showing definite, doubtful or absent inflammatory lesions (bone oedema) at the spine and/or SIJs. In our analysis we defined the presence of radiographic lesions as at least one sacroiliitis, a syndesmophyte on at least one vertebral corner (mSASSS grade 2) or grade 1 changes (sclerosis, squaring or erosion) in at least two vertebral corners (at the cervical or lumbar level according to the mSASSS). Doubtful MRI images were classified as normal.
Statistical analysis
Qualitative data are descibed as n (%) and quantitative data as mean (S.D.) or median (quartile1quartile3) as appropriate. CRP was log-transformed for statistical testing. The primary endpoint was the presence of axial radiographic lesions (at the SIJs and/or spine).
First, baseline characteristics were compared between patients with and without axial radiographic lesions, using the t-test or WilcoxonMannWhitney test for continuous variables as appropriate and the Pearson 2 test for categorical variables. Second, associations between baseline characteristics (demographics, physical findings, laboratory test results, disease activity and imaging) and the presence of axial radiographic lesions were evaluated by building a logistic regression model to estimate the odds ratios (ORs) and their 95% CIs. Variables yielding P values <0.15 by univariate analysis were considered for the multivariate analysis. We also looked for interactions between variables kept in the multivariate model. Interactions were assessed one at a time and those yielding P values <0.10 were taken into account.
We conducted a sensitivity analysis by comparing baseline characteristics of patients with and without radiographic abnormalities of the SIJs, irrespective of the presence or absence of radiographic lesions of the spine. All analyses were two-sided and P values <0.05 were considered significant. STATA software version 11 (College Station, TX, USA) was used for the statistical analyses.
Results
Of the 708 patients in the DESIR cohort, 475 patients met ASAS criteria and were included in the analysis. Mean age was 33 ± 8.6 years, 239 (50.3%) patients were men and 395 (83.2%) patients were HLA-B27-positive. Of the 180 (37.9%) patients who met our definition of axial radiographic lesions, 66 (36.6%) had radiographic lesions confined to the SIJs, 62 (34.4%) had radiographic lesions confined to the spine and 52 (28.8%) had radiographic lesions of both the SIJs and spine. Missing data are reported in Table 1 .
As shown in Table 1 , where all tested features are presented, demographic and clinical characteristics were largely similar in the groups with and without axial radiographic lesions. However, the group with axial radiographic lesions had lower values for chest expansion and higher proportions of patients with alcohol use, current smoking, Crohn's disease and enthesitis. The group with radiographic lesions also had a higher median CRP level and contained fewer good responders to NSAIDs. The group with axial radiographic lesions had a higher proportion of patients having both SIJ and spinal inflammation by MRI. In the spine, MRI inflammation occurred with similar frequency in the thoracic and lumbar spine in both groups (data not shown).
After full adjustment, factors yielding P values <0.15 by univariate analysis that were associated with axial radiographic lesions were alcohol use, higher CRP level, poor responsiveness to NSAIDs, spinal MRI inflammation and SIJ MRI inflammation (Table 2 ). An interaction of borderline significance was found between smoking and spinal MRI inflammation (P = 0.08); spinal MRI inflammation was associated with radiographic lesions only in smokers (Table 2) .
When doubtful MRIs were classified as abnormal, the associations between MRI inflammation and axial radiographic lesions remained significant (data not shown).
In the sensitivity analysis taking only the SIJ radiographic lesions into account to define the radiographic group, i.e. the AS patients, the results were similar. However, a significant association emerged between BMI and SIJ radiographic lesions and, in contrast, no significant association was found with NSAID responsiveness and SIJ radiographic lesions (Table 3) .
Discussion
In 475 patients of the DESIR cohort who met ASAS criteria at baseline, the main demographic and clinical characteristics were largely similar in the groups with and without axial radiographic lesions, and factors having independent positive associations with baseline radiographic lesions of the SIJs and/or spine were alcohol use, poor responsiveness to NSAIDs, CRP elevation, SIJ MRI inflammation and spinal MRI inflammation in smokers.
Some of the variables associated with radiographic lesions in our study were also identified in previous studies. However, our patients were seen at an earlier stage of the disease (symptoms for less than 3 years, with a mean of 18 months). Thus, our data further suggest that studies of these variables may shed light on the mechanisms underlying the radiographic progression of AS. In the GESPIC, CRP elevation at baseline was associated with radiographic sacroiliitis (OR 1.85; 95% CI 0.96, 3.56; P = 0.07) and one or more syndesmophytes (OR 2.59; 95% CI 1.23, 5.54; P = 0.01) at baseline [4] . Data obtained in the same cohort 2 years later showed that baseline CRP elevation strongly predicted progression of radiographic sacroiliitis, in patients both with and without radiographic evidence of sacroiliitis at baseline (ORs 3.65 and 5.08, respectively; P < 0.05) [22] . Since mean symptom duration was three times shorter in our study, the association of CRP elevation and the ossification process appears to be a very early phenomenon that reinforces the link between systemic inflammation and ossification in SpA and raises the question of the potential impact of attempting to normalize CRP level when treating early SpA patients in order to prevent further ossification. Recent studies demonstrated that MRI inflammation at the SIJs and spine was associated with the subsequent development of radiographic lesions [9, 2325] . Recent additional MRI data reported from 100 consecutive patients with axial SpA showed that both CRP and MRI inflammation were associated with the AS subgroup in comparison with the non-radiographic subgroup [10] . We found that MRI inflammation was associated with radiographic lesions independently from CRP elevation. Thus it appears that even in the very early stages of the disease, MRI inflammation at the spine and/or SIJs is a factor independently associated with the presence of radiographic lesions.
We also found an association between NSAID responsiveness and axial radiographic lesions. Patients with greater responsiveness to NSAIDs were less likely to have early axial radiographic lesions. This finding supports earlier evidence that NSAIDs might protect against spinal ossification, particularly as NSAID responsiveness was not associated with radiographic lesions specifically located at the SIJs, indicating that the link mainly involved spinal lesions. In a randomized clinical trial comparing continuous vs on demand use of the NSAID celecoxib, the mean mSASSS increase after 2 years of follow-up was smaller in the continuous treatment group (0.4 ± 1.7 vs 1.5 ± 2.5, P < 0.002) [23] . A recent report on a subgroup of GESPIC AS patients for whom data on NSAID intake over 2 years were available also suggested greater radiographic progression in patients with lower NSAID intakes as assessed by the ASAS NSAID index [24] . However, in our study, there was no significant association between the ASAS NSAID score and early axial radiographic lesions. It may be hypothesized that the individual NSAID responsiveness is more important in slowing the ossification process than the amount of NSAID intake. Follow-up data from the DESIR patients should help to clarify the role for NSAIDs in the development of structural damage.
Besides the associated factors we found, we have also shown that all the clinical characteristics of the disease as well as its burden were not associated with an early ossification process. Those data strongly suggest that, even in very early disease development, forms with radiographic ossification are clinically (phenotype, symptoms, activity, function, quality of life) similar to the nonradiographic forms.
In our population, after multiple adjustments, the association of axial radiographic lesions with smoking was no longer significant, whereas that with alcohol use was significant. In a previous study in the 647 DESIR patients Spine or SIJ radiographic abnormalities were defined by the presence of radiographic lesions as either at least one obvious sacroiliitis or a syndesmophyte on at least one vertebral corner (mSASSS grade 2) or grade 1 changes (sclerosis, squaring, or erosion) in at least two vertebral corners (at the cervical or lumbar level according to the mSASSS). ORs were calculated using logistic regression models.
c Wald test.
d Serum CRP levels were log-transformed for statistical testing. meeting at least one set of SpA criteria, smoking was closely associated with MRI inflammation of the spine and/or SIJs and with higher mSASSS values [25] . The 2-year follow-up study of 210 GESPIC patients showed a significant association between current smoking and spinal radiographic progression, with an OR of 2.52 (95% CI 1.06, 5.99) [26] . In the current study, MRI spinal inflammation was associated with radiographic lesions only in smokers, suggesting that the combination of these two factors might promote the development of structural spinal damage and that the association between smoking and radiographic lesions evidenced in previous studies might be chiefly mediated by spinal inflammation. One hypothesis to explain the association between alcohol use and radiographic lesions in our population is that symptoms associated with the development of structural damage lead to alcohol use. However, neither disease activity nor quality-of-life impairments were greater in the subgroup with axial radiographic lesions. A recent study of stored serum samples obtained at the stage of preclinical rheumatoid arthritis from participants in the US Nurses' Health Study showed that alcohol intake was associated with markers of inflammation, including serum IL-6 and soluble TNF receptor II levels [27] . However, in our study, the association between alcohol use and axial radiographic lesions was independent of CRP level, i.e. the main marker of systemic inflammation. Thus the mechanism underlying the association between alcohol use and radiographic lesions remains unclear, and further studies with quantitative evaluation of alcohol consumption are needed to confirm, or not, this association. The absence of radiographic lesions of the SIJs was slightly associated with BMI, whereas no significant association was apparent when all axial radiographic lesions were considered. This finding also remains to be confirmed in other studies.
HLA-B27 was not significantly associated with radiographic lesions in our population, in contradiction with another study of the DESIR cohort [28] . However, the earlier study included the entire DESIR cohort, whereas we confined our analysis to patients meeting ASAS criteria [5, 6] . This is possibly explained by the fact that all patients who are HLA-B27 negative in the DESIR cohort had to fulfil the imaging arm of the ASAS criteria in our study, meaning they had radiographic or MRI sacroiliitis, which are associated with ossification, as we have shown. In keeping with our results, in the cross-sectional baseline GESPIC study, HLA-B27 was not associated with radiographic sacroiliitis or syndesmophytes [4] . Consequently, the association between HLA-B27 and the ossification process is not yet been established as it has for CRP elevation and axial MRI inflammation.
It should be emphasized that we considered as radiographic forms not only, as usual, patients with radiographic sacroiliitis, but also patients with some evidence of ossification of the spine even without radiographic sacroiliitis [syndesmophyte on at least one vertebral corner (mSASSS grade 2) or mSASSS grade 1 changes in at least two vertebral corners]. Thus we considered 62 more patients as radiographic patients than those with purely AS disease, i.e. patients who had radiographic lesions confined to the spine. We thought that this approach was more relevant when focusing on the ossification process. Indeed, it may be too restrictive and lead to loss of relevant data to consider as radiographic forms only those with radiographic sacroiliitis and not also those with overt ossification of the spine. When, in Table 3 , we considered only patients with radiographic sacroiliitis as radiographic forms, we lost the association with NSAID responsiveness, which seems to be a relevant parameter in the ossification process. Considering as radiographic forms those with at least one syndesmophyte of the spine, whatever the SIJ status, could be an interesting approach, in the diagnosis of axial SpA, which needs further validation.
Our study has several limitations. The cross-sectional design precluded an evaluation of potential causal links between patient characteristics and radiographic lesions. Since many variables were self-reported, there may have been some degree of misclassification. Moreover, the images were not analysed in a centralized manner, although they were read and classified by trained rheumatologists and radiologists at each study site. The strengths of our study include the multicentre design with 450 patients who were routinely investigated using MRI of the spine and SIJs. Moreover, IBP duration was less than 3 years, indicating that our patients were at the very early stages of their disease. Detailed interviews, physical examinations and laboratory tests were performed, allowing full adjustment for demographic characteristics, lifestyle factors, laboratory parameters, treatments and HLA-B27 status.
In summary, this study showed that, among patients with early axial SpA, those without axial radiographic lesions did not differ from those with axial radiographic lesions regarding the main disease characteristics. However, both systemic inflammation and SIJ MRI inflammation were associated with axial radiographic lesions. Alcohol use was also associated with axial radiographic lesions, as well as smoking in patients with spinal MRI inflammation. Furthermore, poor NSAID responsiveness was also associated with radiographic lesions, reinforcing the interest recently given to NSAIDs in the ossification process.
Rheumatology key messages
. Radiographic and non-radiographic forms of early axial SpA do not differ in most of their features. . Systemic and axial MRI inflammations are associated with a radiographic pattern in early axial spondyloarthritis. 
